ATP/Mg2+-dependent binding of vincristine to the plasma membrane of multidrug-resistant K562 cells.
To study the mechanism of active drug efflux in multidrug-resistant cells, the interaction between [3H] vincristine (VCR) and plasma membrane prepared from an adriamycin (ADM)-resistant variant (K562/ADM) of human myelogenous leukemia K562 cells was examined by filtration method. [3H]VCR bound to the plasma membrane prepared from K562/ADM cells, but not from parental K562 cells, depending on the concentrations of ATP and Mg2+. Adenosine 5'-O-(3-thio)triphosphate was not effective in the binding of [3H]VCR, indicating that ATP hydrolysis is required for this binding. Dissociation constant (Kd) of VCR binding was 0.24 +/- 0.04 microM in the presence of 3 mM ATP. In the absence of ATP, specific binding of VCR to K562/ADM membrane was also observed; however, the affinity (Kd = 9.7 +/- 3.1 microM) was 40 times lower than that observed in the presence of ATP. The high affinity VCR binding to K562/ADM membrane was dependent on temperature. The bound [3H]VCR molecules were rapidly released by unlabeled VCR added to the reaction mixture at 25 degrees C. The high affinity binding of [3H]VCR to K562/ADM membrane was inhibited by VCR, vinblastine, actinomycin D, and ADM, to which K562/ADM cells exhibit cross-resistance, whereas 5-fluorouracil and camptothecin, to which K562/ADM cells are equally sensitive as K562 cells, did not inhibit the [3H]VCR binding. Furthermore, verapamil and other agents, which are known to circumvent drug resistance by inhibiting the active efflux of antitumor agents from resistant cells, could also inhibit the high affinity [3H]VCR binding. These results indicate that ATP/Mg2+-dependent high affinity VCR binding to the membrane of resistant cells closely correlates with the active drug efflux of this resistant cell line.